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ABSTRACT

A total of 968 adult predators were sampled from Norris Reservoir during
two consecutive winter drawdown periods from November 1996 through March
1997 to document food habits. The species collected included 17 channel catfish
(lctalurus punctatus), 33 flathead catfish (Pylodictis olivaris), 344 largemouth

bass (Micropterus salmoides), 165 smallmouth bass (M. dolomieu), 119 spotted
bass (M. punctulatus), 152 walleye (Stizostedion vitreum) , 51 sauger (S.
canadense) , and 87 striped bass (Marone saxatilis). Approximately 45% (436) of

the sampled fish contained prey organisms in the gut. Only 82% (360) of these
could be utilized in the analysis, since digested items could not be accurately
identified or quantitatively reported.
Nine identifiable species of fish were found as prey items in the stomachs
of the predators: largemouth bass, smallmouth bass, spotted bass, white crappie
(Pomoxis annu/aris) , black crappie (P. nigromacu/atus), bluegill (Lepomis
macrochirus), gizzard shad (Dorosoma cepedianum) , threadfin shad (D.
petenense) , and alewife (Alosa pseudoharengus); the first six species listed have

been designated as "sport fish" for the purpose of this discussion.
Largemouth bass had the most diverse diet, consuming fish from all nine
species groups, including crappie (5%), black bass (5%) , and bluegill (13%). The
predators with the next most diverse diets were spotted bass and sauger; both of
these had fish remains from four and six species groups, respectively. Striped
bass consumed primarily shad and alewives (98%) ; the only sport fish consumed
YI

were one bluegill and two unidentifiable centrarchids. Black bass and flathead
catfish utilized crayfish (Orconectes rusticus and 0 . forceps) in substantial
numbers (27% and 26%, respectively); aquatic insects were a relatively small
part of channel catfish , black bass, and striped bass diets. The exceptions were
one channel catfish containing 23 chironomids and one smallmouth bass
containing 60 dipteran larvae.
Clupeids were the most frequently consumed prey item. They comprised
nearly 70% of all predator diet items, but were insignificant in flathead catfish and
smallmouth bass diets. Centrarchids (sport fish) comprised 17% of all predator
diet items but were not a significant item in channel catfish, walleye, and striped
bass diets. Crayfish comprised 11 % of all the prey items consumed . Based on
the results of this study, it can be concluded that adult striped bass do not have a
significant impact on young-of-year sport fish species during winter drawdown
periods.
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CHAPTER I
INTRODUCTION
Norris Reservoir was impounded by the Tennessee Valley Authority (TVA)
in 1936. It was designed to serve a multitude of purposes: flood control,
hydropower generation, the promotion of area economic growth, and recreational
use (TVA 1990). The management of Norris Reservoir's recreational use is
shared by three primary agencies: TVA, the Tennessee Department of Health
and Environment, and the Tennessee Wildlife Resources Agency (TWRA).
TWRA is the primary agency responsible for the reservoir's fishery management
(TVA 1990).
Since the 1970's, some anglers have expressed their dissatisfaction with
the management practices of the TWRA. Recently, some anglers have said that
the overall decline of the Norris fishery is due to TWRA's practice of stocking
striped bass (Marone saxatilis), a non-native sport fish, in the reservoir. TWRA
began stocking striped bass, which were obtained from South Carolina, into
Norris Reservoir in 1966 (TVA 1990). The initial stocking numbers were minimal,
but were increased in the early 1970's (NRTF 1993) to a level of 5 fish/acre.
Because the decline of native sport fish coincided somewhat with the stocking of
striped bass, many anglers have voiced their support of a cessation in TWRA's
striped bass stocking program.
Angler complaints eventually led to the formation of the Norris Reservoir
Task Force in 1992 (NRTF 1994). Initially, the NRTF was made up of

representatives from TWRA, TVA, the University of Tennessee, Tennessee
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Technological University, a Norris Reservoir boat dock owner, and two local
fishermen . The purpose of this task force was to facilitate communications
between the anglers and fisheries managers while developing a comprehensive
management plan for the reservoir. During the six-year tenure of the task force ,
many research projects were proposed and undertaken to help address some of
the issues and concerns regarding the fishery.
One of the research efforts was an angler survey sponsored by the NRTF
in the fall of 1992 and early spring of 1993. There were a total 256 interviews
conducted to determine the concerns and interests of Norris Reservoir anglers.
One of the questions asked of anglers was how they felt the fishery could be
improved. Responses fell into 10 general categories, and only five were selected
by greater than 10% of the anglers surveyed. They were: support of increased
stocking of native species (19%), habitat improvement (18%) changes in creel
regulations and limits (14%), reduction in water level fluctuations (11 %), and
approximately 14% of the anglers surveyed felt that the striped bass should be
removed from the reservoir. Anglers were also asked to rank seven species of
sport fish according to how often they fished for them; black bass received the
greatest interest (46.7%) , followed by walleye (16.8%) , catfish (16.8%), striped
bass (14.7%), crappie (14.7%), white bass (2.8%) , and sunfish (2 .8%) (NRTF
1994).

One of the common perceptions voiced by Norris anglers was that striped
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bass are large predators which "eat all the young-of-year (Y-O-Y) sport fish
during the winter drawdown when all the fish in the lake are crowded together".
As a result of this angler perception, the NRTF sponsored a research project to
determine if, in fact, the striped bass were actually utilizing sport fish as food
during the reservoir's winter drawdown period (when the fish are more
concentrated). The primary objective of this study was to document the food
habits of the reservoir's principal adult predators, which included the striped
bass, walleye (Stizostedion vitreum), sauger (S. canadense), largemouth bass

(Micropterus salmoides), smallmouth bass (M. dolomieu), spotted bass (M.
punctulatus), channel catfish (/ctalurus punctatus) , and flathead catfish
(Pylodictus olivaris).
Most predator fish diets tend to include some portion of all prey species
available within their preferred habitats; that is, most predators are opportunistic
in nature and will utilize any available forage within their area. The reservoir
setting typically contains abundant populations of centrarchids and clupeids ;
thus, the species within these families are consumed in greater quantities and
tend to comprise the largest portions of predator diets.
When reservoirs are at full pool , the predators and prey typically occupy
their preferred habitat settings; however, when the water levels are reduced, both
can be forced to occupy other territories, which often overlap. Hence , the
predators may be in contact with other forage resources. This study will attempt

to determine how this factor influences the diets of predator species, by
documenting the food item selection of adult predators; this could therefore
provide some insights as to the impact of striped bass on juvenile sport fish
species [ i.e. , black bass, crappie (Pomoxis annularis and P. nigromacu/atus),
and bluegill (Lepomis macrochirus)].
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LITERATURE REVIEW
Reservoir drawdowns are known to increase the predation of forage fish
by concentrating the predators with prey and reducing cover (Bennett et al. 1969,
Keith 1975, and Alexander 1986,). Drawdowns are utilized as a fisheries
management tool when the growth of predator species is less than optimal
(Summerfelt 1993, Wiley and Wydoski 1993). For example, Heman et al. (1969)
conducted a study on Little Dixie Lake, Missouri, in 1964. They found that a
2.4- m summer drawdown (lasting only 10 days) increased both the size and
number of largemouth bass harvested later that year. Alexander (1986) found
similar results for both largemouth bass and walleye following an extreme
drawdown of Watauga Reservoir, Tennessee, in the fall and early winter of 1983.
However, the smallmouth bass examined showed a decrease in expected growth
rates. He suggested that the stress induced by overcrowding the fish populations
and increased turbidity was the cause.
Nordhaus (1989) found that largemouth bass populations increased "five
fold" following two separate drawdown events on Lake Talquin , Florida. The first
drawdown was conducted to repair the dam in 1974. The second was done to
enhance spawning habitat with rye grass plantings along the shoreline. In both
cases however, the increased angler harvests were not realized for four years,
because of the imposed slot limit of 280-356 mm. Black crappie populations also

increased following the drawdown event of 1984, but their populations declined
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to pre-drawdown levels over time. Other positive uses for drawdowns include the
management of undesirable fish populations and aquatic plants, lake
destratification, and bottom sediment nutrient releases (Summerfelt 1993, Wiley
and Wydoski 1993).
TVA reduces Norris Reservoir's water level to allow for winter and spring
floodwater storage. Winter drawdown begins in late fall and reaches a minimum
level by January 1. During this time, the lake elevation can fluctuate by as much
as 18.3 m (60 ft) (TVA 1990). Consequently, the littoral zone of the reservoir is
denuded of vegetation and aquatic insect populations are minimal (Wiebe 1940).
Many floodwater storage impoundments with extreme drawdowns exhibit these
same problems (Summerfelt 1993). Norris Reservoir encompasses
approximately 1280 km (800 mi) of shoreline and contains 13,680 surface ha
(34,200 acres) of water at full pool. Full pool is defined at 310.9 m (1 ,020 ft) of
elevation above mean sea level. Retention time for Norris is approximately 155
days from early spring through fall. When the minimum water level (292.6 m or
960 ft of elevation) is reached , the total surface area is reduced by 56% to 5960
ha (14,900 acres) . However, winter drawdown levels rarely exceed a 12.2-m (40ft) reduction (TVA 1990).
While there have been many fish population and angler harvest studies on
Norris Reservoir, few studies have addressed the food habits of its inhabitants.
Dendy (1946) was the first to document prey utilized by the sport fish species in

Norris. His report included the stomach contents of black bass, walleye, sauger,
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and channel catfish . Small gizzard shad (Dorosoma cepedianum) were the most
important forage item for all sport fish diets regardless of season . He attributed
these results to two important facts : this species of shad occured at all depth
ranges throughout the reservoir, and the only abundant food chain item available
in a reservoir setting is small fish.
Since Dendy's 1946 study, two additional clupeid species have been
documented in the reservoir. Threadfin shad (0. petenense), first found in mainstem Tennessee River impoundments in 1948 (ORNL 1980), were introduced to
Norris in 1957. They were stocked by TWRA to supplement the available forage
for piscivores (TVA 1990). However, extreme winter temperatures during the late
1970's extirpated all threadfin shad from the reservoir. Threadfin shad cannot
tolerate water temperatures below 9°C for extended periods of time, and they
immediately die when sudden drops in temperature occur (Strawn 1965, Griffith
1978) . Threadfin shad were reintroduced to Norris Reservoir in May, 1980, by
TWRA (TWRA 1992).
Alewife (Alosa pseudoharengus) first appeared in TWRA cove rotenone
studies in 1991 . When the alewives were initially released into the reservoir
remains a mystery; there has been no formal stocking program for this species.
TWRA has implemented plans to monitor the population numbers and evaluate
the impacts of the alewives (NRTF 1993) on the existing walleye population.

The first Norris Reservoir striped bass food habits study was conducted
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between March 1988 and June 1991 by TWRA (NRTF 1993). They found that
72% of the stomachs examined contained only gizzard and/or threadfin shad.
Only 3% contained sport fish , and they were mostly bluegill. One walleye, one
sauger, one spotted bass , and two white bass (Marone chrysops) were also
consumed . Filipek and Tommey (1984) researched the striped bass of Lake
Hamilton, Arkansas, and found that lepomids (sunfish) accounted for 4% of the
striped bass diet; no other sport fish were consumed. Matthews et al. (1988)
conducted a study on Lake Texoma (located between Oklahoma and Texas);
their study also determined that lepomids were the only sport fish consumed by
the striped bass. However, lepomids never comprised more than 3% of their diet.
Combs (1978) reported that crappies and bluegills accounted for 4% of the
striped bass diet for Keystone Reservoir, Oklahoma . An adult striped bass food
habits study on Cherokee Reservoir, Tennessee, documented that 58.8% of the
food items consumed were shad (Nifong 1982). Lepomids were found in 25.5%
of the stomachs containing prey, but one-half of them were reported to have
hook marks behind the dorsal fin. Nifong (1982) explained that the hook marks
were probably due to the use of lepomids for bait in Cherokee Reservoir.
Furthermore, angling was the method used to collect the data for his study. Thus,
the percentages of lepomids consumed by striped bass were higher than
previously documented in other studies. One white crappie was also found in the
stomach contents.
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Dendy ( 1946) reported that the diets of walleye and sauger in Norris were
mainly comprised of gizzard shad , black crappie, skipjack (Alosa chrysochloris) ,
bluegill, centrarchids, log perch (Percina caprodes) , and channel catfish. A later
study conducted by Fitz and Holbrook (1978) found that threadfin shad replaced
gizzard shad as the major food item. They also noted that crappies were not
utilized by walleye during their study.
Studies on other area reservoirs also indicate that walleye utilize the
abundant shad species as prey. Muench (1966) found that gizzard shad
comprised 65.7% of the food items for the walleye population in Center Hill
Reservoir, Tennessee. Scott (1976) conducted a second study and found that
threadfin shad accounted for 63-97% of the diet from October through February
of 1974 and September through December of 1976. Gizzard shad, brook
silversides (Labidesthes siccu/us), and bluegills were also occasionally
consumed . Another research project on Dale Hollow Reservoir, Tennessee Kentucky (Libbey 1969), determined that threadfin shad was the most frequent
food item utilized by walleye. Other identifiable food items were rainbow trout

(Oncorhynchus mykiss), bluegill, gizzard shad , and white crappie.
Dendy (1946) found that even the black bass in Norris Reservoir
consumed shad more than any other prey item. Largemouth bass prey items
included shad, crappie, bluegill, skipjack, and aquatic insects. Smallmouth bass
utilized shad , bluegill, and aquatic insects. Spotted bass consumed shad ,
crappie, bluegill, and freshwater drum (Aplodinotus grunniens). Bennett (1995)
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conducted a food habits study on sub-legal black bass in Norris, and found that
threadfin shad, small black bass, and bluegills were the most utilized prey items.
Other incidental food items consumed included crayfish, logperch, brook
silversides, flathead catfish (Py/odictis olivaris), three crappie, and a frog. A study
of the angler-harvested black bass in Bull Shoals Reservoir, Arkansas, revealed
that threadfin shad, gizzard shad, longear sunfish (L. megalotis), bluegill, green
sunfish (L. cyanellus), crayfish, and aquatic insects were utilized as prey (Aggus
1972). A comparative food habits study of largemouth and smallmouth bass in
Pickwick Reservoir, Tennessee, documented that both species consumed
greater numbers of shad during the winter months. Other prey items found were
crayfish, minnows, bluegill, longear sunfish, redear sunfish (L. microlophus), bass
fingerlings, and channel catfish (Hubert 1977).
Dendy (1946), Guier et al. (1981 ), Quinn (1987), and Smith (1997)
documented a shift toward fish consumption with increased length for the
bullhead catfish species (lctaluridae). Dendy (1946) investigated food habits of
channel catfish, and documented shad, black crappie, bluegill, skipjack, aquatic
insects, entomostracans, and terrestrial insects as identifiable categories of prey
items. He also noted that channel catfish greater than 280 mm in length
consumed only fish . Guier et al. (1981) researched the diets of flathead catfish in
the Cape Fear River, North Carolina, and found that ictalurids, centrarchids, and
clupeids were the most important forage items. However, they also found that
adult flathead catfish still utilized crayfish, aquatic insects, and freshwater clams

(Pelycypoda) in their diets. Flathead catfish in the Flint River, Georgia, shifted
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their diets to fish after reaching 300 mm in length. Food items consumed
included crayfish, darters (Etheostoma spp.), sunfish, flathead catfish, channel
catfish, gizzard shad, and suckers (Catostomidae) (Quinn 1987). Smith (1997)
studied the food habits of flathead catfish in Norris Reservoir during full pool
levels. His research indicated that flathead catfish greater than 440 mm in length
consumed fish, while those less than 440 mm primarily utilized crayfish more
than any other item. Centrarchids (mostly bluegill) comprised 36.7% of the prey
items, while clupeids accounted for 12.3%. Other items eaten were four small
flathead catfish and aquatic insect larvae.
In summary, the literature on the food habits of adult reservoir predators
throughout various parts of the United States has reported that most of them
utilized clupeids as the predominant prey species. There are incidences of sport
fish consumption by the adult predators during full pool and winter drawdowns
which include mostly bluegill and on occasion black bass, crappie, walleye,
sauger, and channel catfish.

CHAPTER Ill

12

DESCRIPTION OF THE STUDY AREA

Norris Dam is located at Clinch River Mile 79.8 (CRM 79.8). The drainage
area of the watershed is 7,539 km 2 or 2,912 mi2. The watershed is elongate and
receives runoff from northeast Tennessee and southwest Virginia (TVA 1990).
The reservoir itself spans across five Tennessee counties: Anderson, Campbell,
Claiborne, Grainger, and Union. It extends 115.2 km (72 mi) up the Clinch River
and 89.6-km (56 mi) up the Powell River. The Powell River confluence is at CRM
88.8. TVA (1990) classifies Norris as an oligotrophic, thermally stratified
reservoir. Phosphorous content is low thus limiting primary productivity (NRTF
1994).
Sample sites for this study were based upon angler and TWRA creel clerk
information regarding locations where fish had been caught. If no information
was available, the researcher made the decision of where to sample. There were
three limiting factors for choosing sample areas: the availability of a low-water
boat launch, inclement weather, and lake travel time. All available reservoir
habitat types were sampled in this study to maximize the numbers of all predator
species sampled .
There were a total of 33 locations (Figure 1) (Table 1) sampled over two
winter drawdown periods: 7 December 1995 through 16 March 1996 and

NORRIS RESERVOIR

Figure 1. Map of Norris Reservoir including major tributaries and sampled sites.
Site descriptions included in Table 1.

Table 1. Map numbers, sample locations, sample dates, water elevations, surface temperatures, methods, and
Numbers of predators collected during the 1995-1996 and 1996-1997 drawdown periods.
Map
No. Location
Lower Reservoir
Cove Creek
1
Cove Creek
1
2
Cove Creek
2
Cove Creek
3
Cove Creek
Big Creek
4
4
Big Creek
5
CRM 84 .5
6
CRM 87
PRM 14.5
7
Davis Creek
8
9
Davis Creek
Davis Creek
9
Davis Creek
9
10 PRM 18
11 CRM 93
12 CRM96
Mid Reservoir
13 Mill Creek--Loyston Sea
13 Mill Creek--Loyston Sea
13 Mill Creek--Loyston Sea
13 Mill Creek--Loyston Sea
14 Point 19--Loyston Sea
14 Point 19--Loyston Sea
14 Undetermined--Angler Harvest
14 Undetermined--Angler Harvest
14 Undetermined--Angler Harvest

Sample
Date

Water
Surf.
Elev. (m) Temp. (C)

10/30/96
12/06/96
11/05/96
12/16/96
12/17/96
01/03/97
01/10/97
01/10/97
01/10/97
01/20/96
12/26/95
01/18/96
02/29/96
03/05/96
01/20/96
01/03/97
01/03/97

302.51
304.6
301 .5
304 .08
303.8
301.91
302.07
302.07
302 .07
302.86
300.62
301 .54
303.7
302.63
302.86
301 .91
301 .91

19.5
16.5
16.5
15
15
8.2
5
5
5
7
3
8
14
7.5
7
8.2
8.2

12/23/95
11/15/96
02/02/97
02/16/97
01/23/96
01/03/97
03/16/96
11/09/96
11/30/96

300.63
301 .29
302 .6
302.77
303 .37
301 .91
305.46
301 .64
301 .88

8
13.9
6.2
5.5
7
8.2
11 .1
13.9
11 .5

Method(s)'
N

E

A

Number of Predators Collected~

cc

FC LMB
13
3
10

X
X
X

X

4
3

SMB SPB
12

8

SG

WE STRB

3

2
4

9

2

4

2

4

16

1
1

X
X
X
X
X
X
X
X

3

X
X

18

1

3

9

2

1

1

X

1
1

X

2

X

8

1
1
2
6
1
1

1

X

2

X

1
1

4

1
48
31
17

4
3
5
1

X
X
X

X
X

4
31
1

3

1

X
X

1

1

2

2

1

2

Table 1. (continued)
Map
No. Location
Mid Reservoir (cont.)
15 Big Ridge Cove--Loyston Sea
15 Big Ridge Cove--Loyston Sea
15 Big Ridge Cove--Loyston Sea
15 Big Ridge Cove--Loyston Sea
15 Big Ridge Cove--Loyston Sea
15 Big Ridge Cove--Loyston Sea
15 Big Ridge Cove--Loyston Sea
15 Big Ridge Cove--Loyston Sea
15 Big Ridge Cove--Loyston Sea
15 Big Ridge Cove--Loyston Sea
15 Big Ridge--Loyston Sea
16 Big Ridge--Loyston Sea
16 Pilot lsland--Loyston Sea
16 Pilot lsland--Loyston Sea
16 Pilot lsland--Loyston Sea
16 Pilot lsland--Loyston Sea
16 Pilot lsland--Loyston Sea
16 Pilot lsland--Loyston Sea
16 Pilot lsland--Loyston Sea
16 Pilot lsland--Loyston Sea
16 Pilot lsland--Loyston Sea
16 Too Big Cove--Loyston Sea
17 Big Spring Hollow--Loyston Sea
17 Wood Duck lsland--Loyston Sea
17 Wood Duck lsland--Loyston Sea
17 Wood Duck lsland--Loyston Sea

-

Sample
Date

Water
Surf.
Elev. (m) Temp. (C)

Method(s)T
N
E
A

12/07/95
12/22/95
12/28/95
01/11/96
01/16/96
01/25/96
02/22/96
02/23/96
03/01/96
01/19/97
12/23/95
12/27/95
01/16/96
01/23/96
01/25/96
02/23/96
1'2/28/96
01/19/97
01/26/97
02/02/97
03/03/97
01/15/96
01/16/96
01/23/96
02/02/97
01/26/97

300.13
300.58
300.56
301 .16
301 .16
303.58
304 .01
303.97
303.7
301.92
300.63
300.6
301 .16
303.37
303.58
303.97
301.86
301 .92
301.98
302.6
304.51
301 .13
301.16
303.37
302.6
301 .98

X

9
8
7
7
8
7
17
17
7.2
5
8
3
8
7
7
17
6.5
5
4.9
6.2
10.5
8
8
7
6.2
4.9

X
X

X
X

Number of Predators Collected'
cc FC LMB SMB SPB SG WE STRB

16
1

8
1

6
2

X
X
X

1

X
X

29
1

X
X

2

3

1
1

1

X

3

4

X

1

X
X

1

X
X
X
X
X
X
X
X
X
X

X

1
8
6

1

2

3

X
X

2
4

1
4
1
7
1
1

1
14

1
5
7

22

1

5
6
9
1

3

1

1

2

Table 1. (continued)
Map
No. Location
Mid Reservoir (cont.)
18 Lost Creek--Loyston Sea
18 Too Big Cove--Loyston Sea
18 Too Big Cove--Loyston Sea
18 Too Big Cove--Loyston Sea
19 Dollar lsland--Loyston Sea
19 Dollar lsland--Loyston Sea
19 Dollar lsland--Loyston Sea
19 Lost Creek--Loyston Sea
19 Lost Creek--Loyston Sea
20 83 Cove proximity--Loyston Sea
20 Lost Creek--Loyston Sea
20 Lost Creek--Loyston Sea
20 Lost Creek--Loyston Sea
20 Twin Cove--Loyston Sea
21 83 Cove--Loyston Sea
21 Lost Creek bluff--Loyston Sea
21 Lost Creek bluff--Loyston Sea
21 Lost Creek--Loyston Sea
21 Lost Creek--Loyston Sea
21 Lost Creek--Loyston Sea
21 Lost Creek--Loyston Sea
21 Lost Creek--Loyston Sea
21 White Creek--Loyston Sea

Sample
Date

Water
Surf.
Elev. (m) Temp. (C)

01/04/97
01/16/96
01/26/97
03/03/97
01/26/97
02/14/97
02/16/97
01/25/96
01/26/96
12/22/95
01/05/96
01/25/96
11/01/96
01/04/96
01/04/96
12/22/95
01/05/96
01/11/96
01/26/96
03/01/96
01/04/97
02/14/97
01/05/96

301 .85
301 .16
301 .98
304.51
301 .98
302.94
302 .77
303.58
303.81
300.58
300.72
303.58
302.27
300.62
300.62
300.58
300.72
301.16
303.81
303.7
301 .85
302.94
300.72

5
8
4.9
10.5
4.9
6.5
5.5
7
7
8
7
7
19.5
8
8
8
7
7
7
7.2
5
6.5
7

Method(s)~
N
E A

Number of Predators Collected'
FC LMB SMB SPB SG WE STRB

cc

1

X
X
X

1

X

3
28

1

8

9

2

1

1
1
3

7
18

X
X

2
5

X
X
X

1

X
X

2
1
4

X
X

X

19
3
11
19

X
X
X
X
X
X

2

X
X
X
X

1

14

1
59
25

1
1
2
3

1

4

4

18

3

1

7

4
1
3
2

4

3

6
4

1

1
1
1
1
5

3
8

1

2

1

1

1
3
1

3
1
14

......
0)

Table 1. (continued) .
Map
No. Location
Upper Reservoir (Clinch River)
22 CRM 104
23 CRM 104.5
24 CRM 106
25 CRM 115
26 CRM 118
27 CRM 119
28 CRM 120
28 Public Launch @ Cedar Grove
28 Public Launch @ Cedar Grove
29 CRM 121
29 Public Launch above 33 bridge
30 CRM 124.6
31 CRM 125
31 CRM 127.5
32 CRM 128
33 CRM 128.5
I

2

Sample
Date

Water
Surf.
Elev. (m) Temp. (C)

Method(s)'

02/01/97
02/01/97
02/01/97
02/01/96
02/01/96
02/01/96
11/23/96
02/01/96
11/23/96
11/23/96
02/09/96
02/17/96
02/17/96
01/04/97
01/04/97
01/04/97

302.63
302.63
302 .63
304.28
304 .28
304.28
301 .21
304.28
301 .21
301 .21
303.03
304 .25
304 .25
301 .85
301 .85
301 .85

X

5
5
5
8
8
8
15
8
15
15
8
7
7
5
5
5

N

E

A

Number of Predators Collected'
FC LMB SMB SPB SG WE STRB

cc

X

X
X
X
X

X
X
X

1
1

9

X
X

2
7

X
X

5
1
1

5
11
1
2

6

2
2

2

1

1

51

152

87

X
X
X

Totals= 17

N-91II
net, E-electrof1shmg
, A-angler
harvest (tournament and creel).

33

344

165

119

CC=channel catfish, FC=flathead catfish, LMB=largemouth bass, SMB=smallmouth bass, SPB=spotted bass,
SG=sauger, WE=walleye, STRB=striped bass.

......

--J

1 November 1996 through 3 March 1997. Cove Creek, a tributary to the Clinch
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River at CRM 80, was sampled at three separate areas; one above Twin Cove
Boat Dock, one
below Twin Cove Boat Dock, and one near Mountain Lake Marina. Big Creek, a
tributary of the Clinch River at CRM 83 , was sampled near the mouth only
because of limited access. Two sites were sampled on the Powell River; one
above Point 11 at PRM 14.5 and one above Point 12 at PRM 18. Davis Creek, a
tributary of the Powell River, was also sampled at two locations; one near the
mouth and the other near the Powell Valley Resort. Nine areas were sampled in
the Loyston Sea, and 16 on the Clinch River mainstem.
There were a total of 25 sampling days during the 1995-96 drawdown
period, and 18 of the 33 sites were sampled. There were only 21 sampling days
during the 1996-97 winter drawdown, with 26 of the 33 sites sampled .

CHAPTER IV
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METHODS
Data were collected during the two winter drawdown periods from
November 1995 through March 1997. A total of 33 sites were sampled.and not all
sites were sampled during both seasons.
The project design was to sample one drawdown period and report the
results. However, the project was extended for another season to collect
additional food habit data on a larger number of fish . It was felt the additional
data would provide a more reliable documentation of the food habits of each
predator group. There were many largemouth bass collected during the first
season; therefore, they were collected in smaller numbers throughout the second
drawdown period to determine if they were utilizing prey in a manner similar to
the previous year.

Stomach Content Removal
Stomach tubes , also known as gastroscopes, were used to remove the
food contents from predators. Van Den Avyle and Roussel (1980) evaluated the
use of stomach tubes for prey removal and found them to be 99% efficient,
simple to use, relatively inexpensive, and harmless to the predator. Bennett
(1995) utilized this method in his food habits study of sub-legal size black bass in
Norris Reservoir and found it very effective. There were five clear plastic tubes
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measuring 45 cm in length x 15, 20, 25, 30 , and 40-mm inside diameter. The size
of the fish determined the largest tube that could be used. The tube was
lubricated with water and passed through the esophagus into the stomach. The
fish was then held at an angle, and a flashlight was used to illuminate the tube for
a visual inspection. If food items were present, a hand was placed over the end
of the tube (for suction), and the tube was gently removed with the contents.

Electrofishing
Electrofishing was conducted from a 5.2-m (17 ft) Schaeffer flat bottom
aluminum boat equipped with a 5,000-watt a.c. Honda generator which powered
a Smith-Root Model 6 A shocker and lights. There were five cables as electrodes
supported between two booms on the bow; amperes were maintained between
7.0 and 8.0 while sampling.
Shocking runs were kept at 30-min (1800 s) maximum intervals to allow
time for processing the catch. The average distance traveled per run was 0.8 km
(0.5 mi) . Shocking was conducted both along the shorelines and in open cove
areas. Shoreline shocking was done between 1 and 3 m from the shore, and did
not overlap with consecutive runs . Open cove shocking runs were done using a
figure eight pattern to allow time for the larger fish to surface.
There were a total of 10 shocking days during the 1995-1996 drawdown
and nine for the 1996-1997 period; sampling took place during both early
morning and late evening hours. The predator species were dip-netted from the
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reservoir and placed into a holding tank of water. After the allotted time elapsed
(or when the holding tank became crowded) , the fish were processed for weight
(kg), total length (mm) , removal of stomach contents, and released .
For the samples taken in 1995-1996, stomach contents were placed in
baggies marked with the record number corresponding to the predator's length
and weight measurements. The baggies were then placed on ice, returned to the
laboratory, and frozen for later identification.
The samples taken in 1996-1997 were processed differently. By this time
the researcher was able to identify most of the stomach contents in the field. The
predators were weighed (kg) , measured (mm total length), processed for
stomach contents, and released. Food items were counted, measured in mm
(when possible) , and recorded in an additional column on the data sheet. Only
questionable items were bagged , marked with the predator record number,
placed on ice, and taken to the laboratory for identification.

Gill Netting
Gill nets were utilized throughout both drawdown periods. Netting was
conducted from nightfall to morning one or two nights per week. Nets were tied to
a solid structure at the shoreline and pulled offshore by boat on a line
perpendicular to the shore. The opposing end was anchored offshore, and a float
was used to mark its position. All predators caught were processed and released
as previously described.

A total of six nets were used during the 1995-1996 season. There were
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two monofilament experimental gill nets measuring 40 m in length x 2 m in depth
and comprised of six 8-m panels with 1.9, 2.6, 3.2, 3.8, 4.4, and 5.1-cm bar
mesh. The remaining four were made of nylon and measured 30 min length x
2.4 min depth x 3.8-cm bar mesh. The nets were set (as described above) in
areas suspected of harboring fish and checked every two hours. This was done
to minimize the chances of regurgitation due to stress caused by the capture
method (Bowen 1983).
There were a total of seven nets used during the 1996-1997 sampling
period , the four nylon nets previously mentioned and three more of the same
type. The same net-set method was used; however, two to three nets were tied
end to end , anchored , and left to fish overnight. This method provided better
results for netting striped bass and walleye in the reservoir, as they were often
found in the second and third nets. The net closest to the shore rarely contained
any of the targeted species .

Tournaments and Creel
Norris Reservoir anglers played an important role in collecting the data.
Two bass fishing clubs, Rocky Top and Bass Masters, held a tournament on 16
March 1996. They allowed the researcher to sample their "catch" immediately
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following their weigh-in. Fish were processed in the same manner as previously

described and released . Seventy-eight of the 628 black bass sampled during the
entire study came from this event.
There were also two tournaments originating out of Point 19 on the Clinch
River arm during the fall of the second drawdown. One was held on 9 November
1996 and the other on 30 November 1996. Both were sponsored by the East
Tennessee Bass Angler Association . A total of 60 black bass were sampled (as
previously described) during these two events.
In addition to the bass club participation, a few walleye, black bass, and
striped bass anglers allowed the researcher to board their boats and sample their
"catch". All fish were processed as previously described and returned to the
angler. Data from creeled fish were recorded throughout both sampling seasons.

Content Analysis
In the laboratory, stomach contents were thawed and placed in a 70%
ethyl alcohol solution; fish remains were counted , measured in mm, and
identified using keys from Page and Burr (1991) and Etnier and Starnes (1993) .
Aquatic insects were identified using keys from Brigham and Gnilka (1982), and
aquatic invertebrates were identified using Pennak (1989). Crayfish were
bagged, numbered (according to the predator record), and taken to a TWRA
biologist (C. Williams) for identification. Data were then recorded according to the
predators' previously assigned record numbers.
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Digested fish remains often contained vertebrae. The number or parts of
vertebra could be counted but usually cannot be identified to species. To help
facilitate the identification of fish from bony remains, the author performed a
digestion experiment simulating the digestive action in a fish's stomach. The
experiment was conducted between the two drawdown periods. Young of the

year bluegill, crappie, threadfin shad, gizzard shad , and alewives were collected
by electroshocking. Two fish of three different size classes were selected from
each species; they were placed on ice and returned to the lab. Each species and
size class was placed in a separate marked glass container and inundated with a
0.01 N HCL solution to simulate the gastric acids of the predator fish (McMahon
and Tash 1979). The room temperature remained at 22° C (72° F) during the
experiment, and progress of the digestion was monitored daily.
The fish flesh took five days to separate (fall away) from the bone. The
vertebral columns were removed intact, placed under a binocular microscope for
examination, and differences between the species were noted. The number of
vertebrae for the black bass and crappie species ranged between 30 and 33. The
number of vertebrae for bluegill was between 28 and 29. The number of
vertebrae expected for threadfin and gizzard shad ranged between 40 and 49
(Etnier and Starnes 1993). Many times, digested fish remains do not contain
complete vertebral columns, so other differences had to be noted through
personal observations under the microscope. The pleural ribs and neural spines
were much denser and longer in the centrarchid species. Furthermore, they were

much broader at the base than the clupeids. The ribs and spines in the clupeid
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species were more uniform in length. The vertebrae in the centrarchids were also
denser, taller (between 0.25 and 0.30 mm) , and wider (between 0.25 and 0.75
mm). Identification to family was then determined from the vertebrae contained in
the digested fish rema ins collected in th is study.

CHAPTERV
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RES ULTS AND DISCUSSION

A total of 968 fish were sampled during the two drawdown seasons. They
were collected by electroshocking, gill netting, sampling tournament "catch", and
creeling anglers. During the 1995-1996 sampling period, there were 338 fish
collected while electroshocking, 106 while gill netting (only 8 of these were found
in the experimental nets), 78 while sampling tournament fish, and 15 from
conducting creel. During the 1996-1997 drawdown period, the number of fish
collected by the same four methods were 200, 151, 60, and 20, respectively. The
data collected during both sampling seasons were combined for the purpose of
this discussion.
Of the 968 fish sampled for stomach contents during this study, 436
contained prey (Table 2) . Only 360 of these could be utilized in the analysis,
because fully digested items could not be identified. The percent occurrence
method was used to describe the data (Table 3), because it expressed each food
category item as a percentage of all stomachs containing food and was a quick
and simple way to report the diet composition of predators. The disadvantage of
using this method is that it does not indicate the importance of a prey item in the
diet. Furthermore, it does not describe the diet of individual fish (Bowen 1983).
Thus, one smallmouth bass consuming 60 chironomids can skew the results. For
the purpose of this project, outliers were excluded.

Table 2. Data summary for predators collected in Norris Reservoir during the 1995-1996 and 1996-1997
drawdown periods.
Channel
Catfish

Flathead
Catfish

Largemouth Smallmouth Spotted Sauger
Bass
Bass
Bass

Walleye

Striped
Bass

Total

# Fish Collected

17

33

344

165

119

51

152

87

968

# Fish with Food in Gut

16

16

91

62

50

38

93

70

436

# Fish with Identifiable
Food Items

10

14

82

45

44

33

81

51

360

# Fish with Unidentifiable
Digested Remains

6

2

9

17

6

5

12

19

76

% Containing Food Items

94

48

26

38

42

75

61

80

45

% Containing Identifiable
Food Items

59

42

24

27

37

65

53

59

37

Size Range of Predator:
Length (mm)
Weight (kg)

295-447 210-654
0.28-0.91 0.07-3.02

193-516
0.08-2.11

259-516 215-570 316-499 371-737 362-1143 190-1143
0.02-2.18 0.11-1.9 0.17-1.14 0.32-2.60 0.65-17.5 0.08-17.5

Table 3. Percent frequency of occurrence and number collected (in parentheses) for 14 categories of identifiable
prey items found in predator species, Norris Reservoir, 1995-1996 and 1996-1997 drawdown periods .
Empty stomachs and outliers were excluded .
:~EDATOR Channel
Catfish
FOOD ITE
Largemouth bass
Spotted bass
Smallmouth bass
White crappie
Black crappie
Bluegill
Unidentified centrarchid
Unidentified clupeid
Gizzard shad
Threadfin shad
Alewife
Crayfish
Aquatic insects

. .

l

Flathead
Catfish

9 (2)
5 (1)
5 (1)

52 (12)
4 (1)
9 (2)

79 (15)
26 (6)
11 (2)

Largemouth
Bass
2 (2)
<1 (1)
2 (2)
2 (2)
3 (3)
11 (13)
8 (10)
19 (23)
5 (6)
23 (28)
3 (4)
21 (25)
<1 (1)

Smallmouth
Bass

J

Spotted
Bass

<2 (1)

2 (1)

25 (13)
6 (3)

11 (7)
8 (5)
6 (4)

<2 (1)
6 (3)
52 (27)
8 (4)

23
3
45
2

(14)
(2)
(28)
(1)

Sauger

5
<2
<2
56
3

(3)
(1)
(1)
(35)
(2)

6 (4)
25 (16)
2 (1)

.

Walleye

4
2
14
1
33
46

(5)
(3)
(20)
(1)
(46)
(63)

Striped "
Bass

<1
<1
19
1
47
31

(1)
(2)
(54)
( 3)
(137)
(91)

1 (4)

One fish containing 23 ch1ronom1ds excluded .
Additional items include: 1 bluntnose minnow.
3
Additional items include: 1 rubber worm , 1 goldfish, One fish containing 60 chironomids excluded .
4
Additional items include: 1 logperch; 1 brook silversides.
5
Three hybrid striped bass (M. saxatilis x M. chrysops) included.
l

2

N

CX)

29

The adult predators sampled during this project ranged between 193-1143 mm in

length and 0.08-17.5 kg of weight. The project design was to include all predators
greater than 203 mm in length (8 in); however, there was one largemouth bass
(193 mm) slightly less than the proposed limit.
There were nine categories of fish identified as prey items. Largemouth
bass, smallmouth bass, spotted bass, white crappie, black crappie , bluegill,
gizzard shad, threadfin shad, and alewife. Six of them are considered sport fish :
three black bass species, two crappie species, and bluegill. Some of the fish
remains could be identified to a general grouping based on vertebral counts (see
Methods, p. 19) and were categorized as unidentified centrachids (also
considered sport fish for the purpose of this discussion) and unidentified
clupeids.
Largemouth bass were the only predators to utilize all nine identifiable fish
prey categories, while sauger consumed six. The remaining predators utilized
less than one-half of the forage groups in their diet (four groups each for
smallmouth bass, spotted bass, walleye, and striped bass, and three groups
each for channel catfish and flathead catfish) .

Food Habits
There were a total of 50 catfish sampled during this study: 33 flathead
catfish and 17 channel catfish. Fourteen of the flathead catfish contained 23
identifiable prey items; 12 bluegill (comprising 52% of their diet) and six crayfish

(comprising 26%) were the most frequently consumed prey items. Other items
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ingested included two gizzard shad (9%), two smallmouth bass (9%), and one
unidentified centrarchid (4%) .
In the diet analysis of the channel catfish, there were 15 threadfin shad
(79%), two aquatic insects (11 %) (chironomids), one bluegill (5%), and one black
crappie (5%). There was one channel catfish (447 mm in length) collected that
consumed 23 chironomids, but it was not used in the percent occurrence
analysis.
Sport fish comprised 65% of the diet for flathead catfish, while in channel
catfish diets, they accounted for only 10%. Channel catfish were between 295447 mm in length and weighed between 0.28-0.91 kg while the flathead catfish
collected were typically of a larger size (between 210-654 mm length and .073.02 kg). One might surmise that the flathead catfish were consuming more sport
fish, because they were larger and better able to ingest them. However,
both of these predators were collected in very different habitats; flathead catfish
were collected while shocking in shallow water(< 3 m), and channel catfish were
only collected while gill netting off points leading to main river channel areas.
Smith (1997) also reported that shallow areas (with a 1: 1 slope over gravel
bottoms) contained greater numbers of flathead catfish; thus, flathead catfish are
inhabiting the same areas as the Y-0-Y sport fish. Though the numbers of catfish

studied were low, one can still conclude that both species are opportunistic
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feeders, and that they are taking advantage of the available forage within their
niches.
A total of 628 of the 968 predator fish sampled were from the black bass
predator groups. The size range for each of the three species were as follows :
largemouth bass, 193-516 mm length and 0.08-2 .11 kg weight; smallmouth bass,
259-516 mm length and 0.02-2.18 kg weight; spotted bass, 215-570 mm length
and 0.11-1.9 kg weight. Only 32 of the 203 fish with food items present in the gut
contained unidentifiable remains. Of the nine identifiable forage fish categories,
largemouth bass were the only predators to utilize them all; in comparison , the
other two black bass species utilized only four of the nine categories.
There were a total of 344 largemouth bass sampled , 82 of which
contained 120 identifiable prey items. These items included two largemouth bass
(comprising 2% of their diet), one spotted bass (<1 %) , two smallmouth bass
(2%), five crappie (5%) , 13 bluegill (11 %) , six gizzard shad (5%), 28 threadfin
shad (23%), four alewives (3%) , 25 crayfish (21 %) , and one aquatic insect (Sia/is
sp.)(<1 %). In addition , one bluntnose minnow (Pimephales notatus) was also
consumed.
Clupeids comprised 50% of the prey consumed by largemouth bass
(unidentifiable clupeids included) during the winter drawdown periods, and
crayfish were the second most important food item (21 %). However, crayfish
were more significant in the smallmouth bass (52%) and spotted bass (45%)

diets. Two species of crayfish were found in the black bass diets, Orconectes
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rusticus and 0. forceps . This is in contrast to Bennett (1995) who reported that

0. rusticus was the only crayfish species found in sub-legal black bass from
Norris Reservoir.
Threadfin shad were utilized by both spotted (14 consumed) and
largemouth bass (28 consumed) and accounted for 23% of each species diet;
however, they were not consumed by largemouth bass during the second
sampling period . Largemouth bass are opportunistic feeders and are frequently
found in cove habitats (Bennett 1995). From 14 through 17 February 1996 water
temperatures in the coves of Norris Reservoir were cold enough (5 .6°C) to cause
a mild threadfin shad kill ; Norris Dam Marina, Hickory Star Marina, and
Andersonville Boat Dock all confirmed reports of dead and stressed threadfin
shad (P. Shaw, pers. commun.). Although it was not a major event like the one in
the late 1970's, threadfin shad and alewife were not present in coves while
electroshocking the following year. This may be attributable to the decreased
numbers available for biological reproduction.
Of the sport fish , bluegills were the most utilized by all three black bass
species: largemouth (11 %) , smallmouth (25%) , and spotted bass (11 %). In all ,
sport fish comprised approximately 29% of the largemouth bass diets, 33% of the
smallmouth bass diets, and 21 % of the spotted bass diets.
Other incidental items consumed by smallmouth bass include one gizzard
shad (<2% of the diet), three alewives (6%), three aquatic insects (8%) (one

Stenonema femoratum and two Caecidotea sp.), one amphipod , and one
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goldfish (Carassius auratus) . One smallmouth bass consumed 60 chironomids,
but it was not included in this analysis. Other prey items consumed by spotted
bass include one smallmouth bass fingerling (2%), two alewives (3%), and one
aquatic insect (Stenacron interpunctatum) (2%).
One hundred and fifty-two walleye (ranging between 371-737mm length
and 0.32-2 .60 kg weight) and 51 sauger (between 316-499 mm in length and
0.17-1 .14 kg of weight) were sampled for food contents; ninety-three walleye and
38 sauger had prey items in the gut. However, only fifty-three percent of the
walleye contained identifiable food items, with shad comprising 93% of their diet
over the two sampling seasons. Alewives comprised nearly one-half of the total
items consumed (46%), while threadfin shad accounted for 33%; gizzard shad
made up only 1% of the diet. Other items ingested were five bluegill (equaling 4%
of the diet), three unidentifiable centrarchids (2%) , one logperch , and one brook
silversides.
Of the 33 sauger containing identifiable prey, 6% were threadfin shad and
25% were alewives; there were no gizzard shad found in their diet. The overall
length of clupeids consumed ranged between 57 and 86 mm in length. Sauger
diets also included 35 bluegill (56%), three smallmouth bass (5%), two
unidentifiable centrarchids (3%), and four crappie (3%) .
Walleye and sauger are classified as pelagic species that reside in
reservoirs and large riverine habitats; furthermore , their diets are known to

contain high percentages of shad (Etnier and Starnes 1993). However, the
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sauger of Norris Reservoir consumed more sport fish (a total of 67% of their diet)
than shad species during the drawdown period .
During the course of this study, sauger were only collected while sampling
along the shoreline, around islands, and adjacent to points. This could help
explain the relatively high percentage (64%) of Y-O-Y sport fish in their gut, and
why they did not consume any gizzard shad; gizzard shad were only observed in
cove areas. Walleye, on the other hand , were only collected while sampling in
deep coves and open channel areas; only 6% of their diet consisted of sport fish
species.
Eighty-seven striped bass were sampled for stomach contents; 51 of them
contained 292 identifiable prey items. Nearly one half of the food items
consumed by striped bass were threadfin shad (N=137, or 47%) . A total of 91
alewives were ingested by the striped bass and comprised 31 % of their diet;
there were 54 unidentified clupeids (19%) also consumed . Other items utilized for
prey were: one bluegill (<1 %), two unidentifiable centrarchids (<1 %) , and four
aquatic insects (1 %) (one Sia/is sp., one Belastoma fluminea, and one each from
the families Pyralidae and Ephemeridae).
The striped bass diets consisted mostly of shad (98%). Only three sport
fish were consumed, and they accounted for only 1.3% of their diets. Previous
striped bass food habits studies conducted by Combs (1978) , Filipek and
Tommey (1984) , and Matthews et al. (1988) reported similar findings . These

results are consistent with the fact that striped bass are pelagic in nature and
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were rarely collected in the small cove areas of the reservoir; on the occasions
that they were in those areas, schools of clupeids were also present in
abundance. The sport fish consumed were most likely ingested by chance (while
the clupeids were inhabiting the same locations). Although the striped bass were
the largest of the predator species in this study (362-1143 mm length and 0.6517.5 kg weight), their diet consisted mostly of small prey items. There were two
large gizzard shad consumed (one 320 mm and one 330 mm) , but these were
the only large items consumed by the striped bass. Clearly, the controversy
concerning the striped bass consumption of sport fish when the reservoir water
level is reduced is unfounded.
To further illustrate the predator consumption of sport fish versus nonsport fish , the nine identifiable fish groups, along with the two unidentifiable fish
species categories, were categorized into six prey item groups: black bass
(largemouth , smallmouth , and spotted) , crappie (both black and white), bluegill ,
unidentified sport fish (centrarchids) , and clupeids (shad). All incidentally
consumed fish , such as the logperch , bluntnose minnow, and goldfish were
lumped into a group called "other".
Of the 670 prey fish ingested, 12 were of the black bass species (2%) ,
eight were crappie (1 %), 87 were bluegill (13%), 26 were unidentified sport fish
(4%) , and 537 were clupeids (80%) ; sport fish comprised only 20% of all items

items consumed. Therefore, based on the diet composition of all predators,
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one must conclude that none of the predators are significantly impacting the
sport fish populations.
In this analysis, sport fish account for 88% of the flathead catfish diet, and
only 12% of the channel catfish diet (Figure 2). The number of sport fish
consumed by flathead catfish were 15, while the channel catfish diet only
included two. Furthermore, the number of flathead catfish with fish remains in the
stomach was only four more than the channel catfish ; however, sport fish were
consumed in greater percentages . Flathead catfish consumed bluegill as small
as 39 mm and one smallmouth bass fingerling as large as 161 mm. Smith (1997)
also found that flathead catfish utilized sport fish (36.7%) substantially in their
diets. One can only conclude that flathead catfish may impact sport fish Y-0-Y
populations if they are found in large enough numbers.
Black bass consumed bluegill in larger quantities than any other prey fish
group (Figure 3). The only other sport fish item consumed by all three species
was black bass and in particular, smallmouth bass fingerlings . In fact,
smallmouth bass and spotted bass did not consume any other identifiable sport
fish as forage . Largemouth bass, however, were the most diverse when it came
to selecting prey; they consumed at least one of every sport fish category. This
is probably due to the fact that they usually inhabit cove areas where the Y-0-Y
are also located ; thus, largemouth bass habitat is ideal for such an opportunistic
predator.
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Figure 2. Percent composition of prey fish groups found in the stomach contents of walleye, sauger,
channel catfish, and flathead catfish in Norris Reservoir, Tennessee, during the 1995-1996
and 1996-1997 winter drawdown periods.
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Figure 3. Percent composition of prey fish groups found in the stomach contents of black bass
and striped bass in Norris Reservoir, Tennessee, during the 1995-1996 and 1996-1997
winter drawdown periods.

Walleye were the only predators whose diet was completely comprised of
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fish. Sport fish accounted for only 6% (Figure 2) of their diet, as opposed to the
67-68% found in sauger. Clupeids were clearly the most important food item for
walleye, and sport fish were a significant portion of the sauger diet. Thus, walleye
are not impacting sport fish species mortality rates , while sauger may to some
degree.
Striped bass consumed the least amount of sport fish when compare to all
the other predators. In fact, when one considers only the number of fish in their
diet, shad comprise 99% of the striped bass diets ; unidentifiable sport fish
account for 1%, while the amount of bluegill consumed was so small it rated
nearly zero. When compared to walleye, striped bass consumed less than one
half the amount of sport fish ingested by walleye ; furthermore , this study
analyzed 30 more walleye (with food in the gut) than striped bass. One can only
conclude that since walleye are not impacting sport species through Y-0-Y
consumption , then certainly striped bass are not impacting them either.

CHAPTER VI
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SUMMARY

1.

Stomach contents of major predators in Norris Reservoir (channel and
flathead catfish , largemouth, smallmouth , and spotted bass , walleye and
sauger, and striped bass) were examined from fish collected during the
1995-1996 and 1996-1997 winter drawdown periods.

2.

Clupeids were the most important prey item (frequency of occurrence) for
striped bass (97%), walleye (94%) , channel catfish (79%) , and largemouth
bass (50%) . Clupeids made up less than one-half of the food items
consumed in the other predator groups.

3.

Centrarchids (sport fish) were utilized by all predators. Flathead catfish
and sauger relied on more sport fish than any other item in their diet to a
limited degree (65% for flathead catfish and 68% for sauger). Of all
identifiable sport fish consumed, bluegill were the largest number (87)
followed by black bass (12) and crappie (8) .

4.

Crayfish were an important prey item in smallmouth bass (52%) and
spotted bass (45%) diets during the drawdown periods, based on the fact
that they were consumed in greater quantity than any other prey item.

5.

Aquatic insects comprised 11 % of channel catfish diets and 8% of
smallmouth bass diets, but were rarely consumed by the other predator
species.

6.
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Striped bass had a negligible impact on sport fish populations; they
consumed the least amount of sport fish when compared to all other
predators. Shad comprised 99% of their diet; bluegill and unidentified
sport fish made up the remainder.

7.

Based on the food habit data gathered during this study, sport fish species
are not a major portion of the diet for Norris Reservoir predators during
winter drawdown , however, flathead catfish and sauger do consume them
in larger quantities.
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